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DETAILED ACTION 

1. Claims 1-24 are presented for examination. 

Information Disclosure Statement 

2. The applicant's IDS of (06/27/2003) has been entered. The examiner has considered 
the IDS. A signed and initialed copy is attached hereto. 

Specification 

3. The abstract of the disclosure is objected to because the abstract should be written 
in one paragraph. Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 16-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Claim 16 recites "the received command" in line 9 (Note: it is not clear whether 
"the received command in line 9 refers to "the first-received command" in line 7 or "the 
second-received command" in line 8). In this instance there are two commands that 
have been received. "The received command" in line 9 does not clearly refer to either 
of the two. There is insufficient antecedent basis for this limitation in the claim. The 
examiner interprets "the received command" in claim 16, limitation (c) to identify "a 
second-received one of the commands." 

Claim 17 is rejected due to the dependency on a rejected base claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3, 5, 7, 9, 10, 11, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Larson (U.S. Patent no. 6,321,233, hereafter referred to as Larson). 



With respect to independent claim 1(a), "assigning a unique tag for each of 
several disc access commands..." is disclosed in column 9, lines 11-13. The examiner 
interprets this limitation as allocating a tag value to each of several types of disc access 
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commands. Larson outlines "the system controller operable to assign one of a plurality 
of age tags to each of the read requests and the write requests... "(column 9, lines 11- 
13) Larson assigns (or allocates) tags to several types of disc access commands, in this 
case a read request and a write request. 

With respect to independent claim 1(b), "designating which a plurality of queue 
execution modes to use for a selected one of the disc access commands based on the 
selected command's tag" is disclosed in column 9, lines 64-67 and column 10, lines 1-5. 
The examiner interprets this limitation as; based on a selected (disc access) command's 
tag, designate it to a specific (but of a plurality) queue execution mode or behavioral 
(particular type of) queue. Larson teaches that "...the read queue is operable to store a 
plurality of read age tags, each corresponding with a respective one of the pending read 
requests, and wherein the write queue is operable to store a plurality of write age tags, 
each corresponding with a respective one of the pending write requests..." Larson's 
teachings anticipate claim 1(b) because of the designation (or assignment) of different 
queue execution modes based on a selected command's tag. 

With respect to claim 3, "The method of claim 1 , further comprising a step of 
establishing a contiguous range of tags that includes the selected command's tag, the 
contiguous range corresponding to the mode to be designated in the designating step 
(b)" is disclosed in column 9, lines 41-44. 
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The examiner interprets claim 3 as meaning to order (or establish) the tags in a 
contiguous range (including selected command's tag) by tag type or queue execution 
mode. 

Larson discloses in column 9, lines 41-44, "...a read age tag buffer operable to 
store the age tags assigned to each of the read requests; and a write age tag buffer 
operable to store the age tags assigned to each of the write requests." As such, Larson 
is ordering the tags in a contiguous range (in this case buffer). The "read age tag 
buffer" and the "write age tag buffer" are each interpreted as a "mode" which 
corresponds to a read request and a write request, respectively. 

With respect to claim 5(c), "The method of claim 1 , further comprising steps of: 
(c) associating one of the queue execution modes with a first queue..." is disclosed in 
column 9, lines 53-55. The examiner interprets this limitation as simply associating one 
group of queue execution modes to a first queue. Larson discloses in column 9, lines 
53-55 "...a read queue operable to receive and store a plurality of pending read 
requests..." Larson is associating a particular queue execution mode (in this case 
'read') with a first or distinct queue. 

With respect to claim 5(d), "associating another of the queue execution modes 
with a second queue..." is disclosed in column 9, lines 53-55. The examiner interprets 
this limitation as simply associating another group of queue execution modes to a 
second (or distinct from the first) queue. Larson discloses in column 9, lines 53-55 "...a 
write queue operable to receive and store a plurality of pending write requests..." 
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Larson is associating a particular queue execution mode (in this case 'write') with a 
second or another distinct queue. 

With respect to claim 5(e), "performing an operation that affects at least one 
command in the first queue without affecting a command that is in the second queue" is 
disclosed in column 7, lines 18-19. The examiner interprets this limitation as to perform 
an operation in one (first) queue without affecting the other (second) queue. Larson 
teaches in column 7 (lines 18,19) that the write requests and the read requests are 
separated into separate queues. Larson goes on to disclose in column 7, lines 26-29, 
FIGS. 5-8, element 64 "Ordering of write requests relative to one another is 
accomplished by the inherent ordering of the write request FIFO, as is ordering of the 
various read requests relative to one another in the read request FIFO." These 
teachings demonstrate that there are operations done in the read request queue that do 
not affect the write request queue, since they are both ordered in their respective 
queues. To further clarify, "ordering" must be done on at least one command. 

With respect to claim 7, "The method of claim 1, further comprising a step (c) of 
redefining a queue execution mode that is associated with at least one tag while the at 
least one tag is not assigned to any disc access command" is disclosed in column 2, 
lines 58-64. 

Claim 7 is interpreted as redefining (or modifying) a queue execution mode (or 
tag type for a particular queue) that is associated with at least one tag while that same 
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tag is not yet assigned to any disc access commands (examined interpretations in 
parenthesis). 

Larson anticipates this claim in column 2, lines 58-64. Larson, in this reference, 
also discloses "decrementing not-zero write tags," which is also interpreted as modifying 
a queue execution mode. 

With respect to claim 9, "The method of claim 1, further comprising a step (c) of 
using at least one of the queue execution modes to transfer video data through a 
transducer adjacent to a data storage disc" is disclosed in column 1, lines 27-28, 
column 3, lines 60-61 , and column 4, lines 27-31 . The examiner interprets claim 9 as 
designating one of the queue execution modes to transfer video data through a 
transducer adjacent to a data storage disc. 

Larson discloses in column 1, lines 57-59, FIG. 1 elements 206 and 214, "using 
at least one of the queue execution modes to transfer video data..." by stating "The 
AGP interface circuitry includes a request queue that stores a plurality of memory 
access requests from the graphics controller for subsequent service by the memory 
controller." Larson also discloses the usage of "a data storage device, such as a disk 
drive... "(column 3, lines 60, 61). The use of a transducer (adjacent to a data storage 
disc) in a data storage disc is inherent. To clarify, Larson discloses in column 4, lines 
26-31 , "Those skilled in the art will understand that the AGP interface, the AGP bus, and 
associated graphics circuitry represent one possible example of circuitry for pipelining 
data transfer requests to the system memory." As cited above, the particular queue 
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execution mode is interpreted as being an element of the AGP interface circuitry 
(request queue), while video data is transferred to a system memory (i.e. data storage 
disc) through a transducer. 

With respect to claims 1 0 and 1 1 , "The method of claim 1 (claim 9), in which the 
designating step (b) includes a step (b1) of determining whether to use a sequential 
delivery mode for the selected disc access command" is disclosed in column 2, lines 27- 
31 , FIG. 1 , element 214. The examiner interprets claims 10 and 11 as to determine 
whether to use a sequential delivery mode (i.e. FIFO) for a selected disc access 
command. To clarify, "sequential delivery mode" can be used to describe a mode, 
which employs a First-ln, First-Out (FIFO) delivery. Larson discloses "Allowing write 
operations to pass read operations means that the request queue does not function 
strictly as a first-in first-out (FIFO) buffer..." Next, Larson discloses in column 2, lines 
46-50, "The read and write age tags may themselves be stored in separate read and 
write age queues or FIFOs included within the pipeline controller circuitry." In other 
words Larson teaches a method in which read and write operations or read and write 
age tags (disc access commands) can be (determining whether to) used in a sequential 
delivery mode (FIFO). Larson clearly anticipates claim 11 through the aforementioned 
teachings. 
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With respect to claim 18, "An electromechanical device comprising: one or more 
data storage disc(s)..." is disclosed in column 3, lines 60-61, FIG. 2 element 42. Larson 
discloses the usage of "a data storage device, such as a disk drive..." 

The next limitation, "...a memory configured to hold several pending commands 
for accessing the disc(s), each of the commands having a unique tag; and a controller 
configured to determine which of a plurality of queue execution modes to use for a 
selected one of the pending disc access commands based on the selected command's 
tag" is disclosed in column 9, lines 9-15. The reference discloses "the system controller 
operable to receive a plurality of read requests and write requests from the device, the 
system controller operable to assign one of a plurality of age tags to each of the read 
requests and the write requests, the system controller operable to service each of the 
read requests and the write requests at a time corresponding with the assigned age 
tag." 

Later, Larson (column 9, lines 54, 55) outlines the usage of a "read queue 
operable to receive and store a plurality of pending read requests;" Therefore, the read 
queue is operating as a storage for "holding several pending commands for accessing 
the disc(s) (read or write)", which anticipates claim 18. As stated above, the examiner 
interprets "queue execution mode" to correspond to a queue type based off of a 
commands' particular tag. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Espeseth (US Patent No. 6,877,070 hereafter referred 
to as Espeseth). 

With respect to claim 2(c), Larson teaches "having the at least two disc access 
commands in a queue or associated with a single queue execution mode" (col. 6, lines 
24-26). 

Larson, however, does not disclose expressly "executing the two commands in 
an order that is partially based on estimated seek length for each of the two commands" 
The examiner has interpreted "seek length" to mean "access time". 
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Espeseth discloses, "When a hard disk drive has more than one command to 
execute, the commands are placed in a queue from which the next command is chosen. 
A Rotational Position Optimization (RPO) algorithm is used to reorder the commands for 
execution. Presently, hard disk drives use the Shortest Access Time First (SATF) RPO 
algorithm to determine which command to select." (Espeseth column 1; lines 17-25) 

Larson and Espeseth are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to incorporate a method that would order disc access commands (in a 
request queue) based on the SATF algorithm outlined above to arrive at claim 2. 

The motivation for doing so would have been obvious based on Espeseth, 
columnl, lines 34-40, "Command queue ordering algorithms contain CPU intensive 
operations that take a significant amount of time to complete. If the next command is 
not selected by the sorting algorithm before the currently executing command is 
completed, performance is degraded. As a result deeper queues can actually result in 
slower performance as compared to smaller queues under these workloads." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Espeseth before him/her to 
combine Espeseth with Larson for the benefit of accessing commands in a queue or 
memory storage based on seek time to obtain the invention as specified in claim 2. 



Application/Control Number: 10/608,252 Page 12 

Art Unit: 2189 

Claim 4 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321 ,233) in view of Day (US PG Pub. No. 2004/0019734 A1 hereafter 
referred to as Day). 

As stated above, claim 1 (upon which claim 4 is dependent) is rejected under 
Larson. 

Larson does not disclose expressly "holding a sector identifier of the disc access 
command in a task file register; and transferring a data block corresponding to the 
sector identifier through a transducer adjacent to a data storage disc." 

Day discloses on page 2, paragraph [0019], FIG. 2 elements 126,126 "The basic 
ATA command 124 generally comprises two values 125 and 126 allocated among 
sixteen byte-wide words. The first value 125 may contain upper address bits for a 
logical block address (LBA) and the upper bits of a sector count. The second value 126 
may contain the lower address bits for the LBA address, the lower bits of the sector 
count..." Next, Day discloses on page 2, paragraph [0020], FIG. 2 elements 124, 128 
"The words of the ATA command 124 generally map to eight task file registers 128a-h." 
As interpreted, Day is holding a sector identifier (upper/lower bits of a sector count) of 
the disc access command (ATA command) in a task file register. Furthermore, Day 
discloses on page 2, paragraph [0020], FIG. 2 elements121a-f, 125,126,128a-h, "In 
another example, each application specific hardware circuit 121a-f may translate a 
SCSI CDB (Command Descriptor Block) and then write the first value 125 and the 
second value 126 into the task file registers 128a-h sequentially in any order." Day 
discloses paragraph [0018], FIG.1 element 123, " the microprocessor 12 may convert 
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the SCSI CDB into the ATA command format..." Day teaches transferring (translate) a 
data block corresponding to the sector identifier (Command Descriptor Block). As 
discussed supra, the use of a transducer in an electromechanical disc drive is inherent. 

Larson and Day are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to store an ATA command in a task file register and to transfer the CDB 
that corresponds to the sector identifier through a transducer (adjacent to a data storage 
disc) to order to properly read and write requests (ATA commands) from queues to a 
data storage disc. 

The motivation for doing so would have been obvious based on the reference 
from Day (page 1, [0004]), " the objects, features and advantages of the present 
invention include providing and method and/or architecture that may provide for ...fast 
translations of commonly used SCSI commands (e.g. read/write) into an ATA (disc 
drive) protocol, efficient conversions of SCSI commands into the ATA protocol." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Day before him/her to store an 
ATA command in a task file register and to transfer the CDB that corresponds to the 
sector identifier through a transducer (adjacent to a data storage disc) to order to 
properly read and write requests (ATA commands) from queues to a data storage disc, 
thereby obtaining the invention as specified in claim 4. 



Application/Control Number: 10/608,252 



Art Unit: 2189 



Page 14 



Claim 6 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Chidambaran (US PG Pub No. 20010011296 hereafter 
referred to as Chidambaran). 

As stated above, claim 1 is rejected under Larson. 

However, Larson does not disclose expressly, "determining whether to abort any 
of the pending disc access commands based on a newly-received command." 

Chidambaran discloses, "Additionally, the method and apparatus can instruct the 
server to abort processing the commands tagged with the same tag as the command 
that caused the error."(Chidambaran pg. 1 [0011]) This disclosure teaches aborting a 
command based on another command (which caused the error). 

Larson and Chidambaran are analogous art because they are from the same 
field of endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to add functionality to a FIFO queue of read and write commands that 
would enable the FIFO to abort a pending disc access command based on a newly 
received one. 

The motivation for doing so would have been obvious based on Chidambaran, 
page 4 [0042], "...in response to an error, the server suspends processing of RPCs 
having the same tag as the RPC which generated the error, and removes any such 
RPCs with that tag from the queue..." In other words, if a newly-received command 
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(read or write) generates an error, it may be determined that any of the pending disc 
access commands need to be aborted. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Chidambaran before him/her to 
use the benefit of aborting a pending disc access command based on a newly received 
command to obtain the invention as specified in claim 8. 



Claim 8 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Haines (US Patent No. 6,366,980 hereafter referred to 
as Haines). 

As stated above, claim 1 is rejected under Larson. 

Larson does not disclose expressly "a step of determining which of a plurality of 
error correction modes to use for the selected disc access command 

Haines discloses, "During the read operation the disc drive applies any error 
correction code correction that it can and indicates that data is ready for the host" 
(Haines column 7, lines 17-20; FIG. 5 element 514). The read operation (selected disc 
access command) is applied any (plurality of) error correction code (error correction 
modes). 

Larson and Haines are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 
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At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to apply an error correction code or mode to a disc access command. 

The motivation for doing so is found in the following citation: "If an error occurs 
during the execution of the write operation, test operation detects the error condition ..." 
(Haines column 8; lines 7-10; FIG. 5 element 618). The motivation for doing so would 
have been obvious because if the read and write commands (selected) produce errors, 
then a error correction mode (or code) should be applied. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Haines before him/her for the 
benefit of determining if a particular disc access command needs an error correction 
mode applied to it to obtain the invention as specified in claim 8. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321 ,233) in view of Johnson ( WPI US 2001/0008009, hereafter referred to 
as Johnson). 

As stated above, claim 1 is rejected under Larson. 

Larson, however, does not disclose expressly a "a triggered operation is 
performed on an in-store one of the commands if an in-progress one of the commands 
is associated with a predetermined trigger tag, and otherwise the triggered operation is 
generally not performed on the in-store command." 
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Johnson discloses "the invention further provides for comparing the tag at the 
same -set location with the successor index with the tag associated with a location from 
which a read request was satisfied. If the next read request matches the common tag 
and the index of the successor location, a single-set read is also used." (Johnson 
abstract) 

Larson and Johnson are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to simply include a slight variation of a read or write (disc access 
command) tag which has a "trigger" that signals that an in store command has the same 
tag. 

The motivation for doing so would have been obvious to increase the speed of 
execution. The following reference further clarifies: "Allowing write operations to pass 
read operations means that the request queue 214 does not function strictly as a first-in- 
first-out (FIFO) buffer, and logic circuitry is then required to point to read and write 
requests within the request queue. Such logic circuitry can be rather complex and 
result in significant time delays for any but a relatively small size request queue 214." 
(Larson column 2; lines 27-33; FIG.1 element 214) Larson does anticipate "triggering" 
stored commands by the disclosure of "allowing write operations to pass read 
operations." The "logic circuitry" is using a particular mechanism or trigger to do this. 
For clarification, the examiner interprets in-store as including the command that is at the 
head of the queue. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Johnson before him/her to use 
a memory or storage of commands (queue) in which pending commands can be 
triggered based on an in-progress command to obtain the invention as specified in claim 
19. 



Claim 13 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Shaw (US Patent No. 6,618,825 hereafter referred to 
as Shaw). 

As stated above, claim 1 is rejected under Larson. 

Larson, however, does not disclose expressly "...in which the designating step 
(b) includes a step (b1) of establishing the designated queue execution mode so that an 
error is reported if the selected command is not completed within a predetermined 
interval, and otherwise the error is generally not reported." The examiner interprets the 
means of generating an error if a command is not completed within a predetermined 
interval or time period to be analogous to a "time-out." 

Shaw discloses in column 6, lines 30-40, "In an exemplary case of timer 
operation, a timer begins counting upon the initiation of a transaction. Several events 
are possible from that point forward as discussed in the following. Where a transaction 
is successfully completed before the expiration of the time-out threshold for the 
transaction, the monitoring timer preferably concludes counting in a controlled manner 
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and preferably reports the successful completion of the monitored transaction to a 
higher level device, which may be a CPU. Where the transaction has not been 
completed after expiration of the designated time-out period, the monitoring timer times 
out, or "fires," thereby indicating that an error condition has arisen. The time-out 
condition of the monitoring timer is preferably reported to the previously mentioned 
higher level device. ." 

Larson and Shaw are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to "report" (fire or indicate) an error (or error condition) in the case of a 
command not completed within a predetermined interval (or transaction has not been 
completed after expiration of the designated time-out period), otherwise the error is not 
reported (where a transaction is successfully completed before the expiration of the 
time-out threshold for the transaction, the monitoring timer preferably concludes 
counting in a controlled manner and preferably reports the successful completion of the 
monitored transaction to a higher level device) for commands given in a queue. To 
further clarify, Shaw is not reporting an error if the transaction is successfully completed. 
Also, the examiner interprets "otherwise the error is generally not reported" as a means 
to justify a faulty (imperfect) method, which can sometimes report an error if one should 
not be reported. (Note: Examiners interpretations in parenthesis) 

The motivation for doing so would have been obvious based on Shaw, column 2, 
lines 28-33 "a time out condition in one CPU or in one system chip may cause an entire 
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complex of CPUs and associated system chips to fail or crash..." In other words, a time 
out mechanism is suggested for read and write request queues so that one erroneous 
read or write does not affect the whole system. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Shaw before him/her for the 
benefit of reporting an error in the case of a command not completed within a 
predetermined interval, otherwise not reporting an error, within a read or write queue 
execution. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321 ,233) in view of Snyder, II (US Patent No. 6,189,083 hereafter referred 
to as Snyder). 

Larson teaches claim 18 (upon which claim 19 is dependent). 

Larson, however, does not disclose expressly a "memory configured to hold the 
tag as a binary value no larger than one byte." Although Larson teaches the usage of a 
memory configured to hold the tag (Larson column 9, lines 40-41), it does not include 
reference as to the size (and format) of the tag value, specifically, "a binary value no 
larger than one byte," as stated in claim 19. 

Snyder discloses in column 5, lines 20-21 "a cache sub-system having two tag 
sub-stores, each including a plurality of four-bit tags." 
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Larson and Snyder are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to simply include a specification that entails a binary tag value, which is 
not larger than one byte. 

The motivation for doing so would have been obvious based on the following 
reference: "The associated age tag values are 0, because there were no previously 
received and pending requests in the write queue." (Larson column 6; lines 22-23; 
FIGS. 5-9) Larson goes on to teach tag values of "2" or "3" (Larson column 6; line 31 
and line 34; FIGS. 5-9). It would be obvious to someone of ordinary skill in the art to 
associate value 0 with binary value "0000" or "00", etc, and likewise associating 2 with 
binary value "0010." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Snyder before him/her for the 
benefit of having a memory, which is configured to hold the tag (already in integer form) 
as a binary value (e.g. "0010") no larger than one byte to obtain the invention as 
specified in claim 19. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321 ,233) in view of Ng (U.S. Patent No. 5,341 ,351 hereafter referred to as 

Ng). 
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Larson teaches (as previously discussed) claim 18 (upon which claim 20 is 
dependent). 

Larson does not disclose expressly "an actuator having a nominal seek time 
longer than 1 millisecond." 

Ng discloses, "a dual actuator DASD such as shown in FIG. 1 has an average 
seek time of 10 milliseconds..." (Ng column 6, lines 34-36, FIG. 1) 

Larson and Ng are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to include an actuator, of which is present in many (electromechanical) 
"data storage devices" (Larson column 3, lines 60-61, figure 2, element 42), which has a 
nominal seek time longer than 1 millisecond onto a data storage disc (device). 

The motivation for doing so would have been obvious since Ng discloses, "...the 
seek times of such a movable arm or actuator access are in the order of milliseconds 
(e.g. 25*1 0" 3 ) rather than microseconds (e.g. 5*1 0" 6 ). The actual convergence of an 
actuator and transducer on any selected track utilizes feedback involving minimizing the 
error... "(column 1, lines 60-65). To clarify "selected track" Ng also discloses [in 
reference to moving magnetic storage], "Data in the form of patterns of magnetic spots 
are recorded along one or more tracks following a predetermined format" (column 1, 
lines 26-29). As discussed supra, the use of a transducer with a DASD is inherent. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Ng before him/her for the 
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benefit of having a data storage disc (with limitations of claim 18)further including an 
actuator (with nominal seek time longer than 1 millisecond) to obtain the invention as 
specified in claim 20. 



Claim 21 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321 ,233) in view of Hoang et al. (U.S. Patent No. 6,026,469 hereafter 
referred to as Hoang), with MPCD offered as extrinsic evidence. 

Larson teaches (as previously discussed) claim 18 (upon which claim 21 is 
dependent). 

However, Larson does not disclose expressly "...the memory includes a multiple- 
bit state register configured to identify one or more other tags that are available for a 
future command." 

Hoang discloses that "Firmware reads the state of register and uses this 
information to set registers in memory/cache bridge and controller for managing the 8 
tag bit or 11 tag bit L2 cache module" (Hoang column 3; lines 41-44; FIG. 1, elements 
16 and 9) 

Larson and Hoang are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to configure a multiple-bit state register to identify (or manage) future (or 
stored) commands. By definition, a register is a set of bits of high-speed memory... 
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(Microsoft Computer Dictionary, 5 th Ed., page 445) To further clarify, Hoang's register 
discloses identifying (or managing) multiple-bits (8 bit tag or 1 1 bit tag). 

The motivation for doing so would have been obvious since Hoang discloses, 
"...there has arisen the need for personal computers or workstations have the capability 
of discerning whether an L2 module that is detected as being present is either the 8 tag 
bit or 1 1 tag bit variety" (column 1 , lines 49-54). The "L2 module" is a form of cache 
memory. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Hoang before him/her for the 
benefit of having a state register (multiple bit and within memory) that identifies (or 
manages) one or more tags that are available for a future (or stored) command to obtain 
the invention as specified in claim 21. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Zuravleff et al. (U.S. Patent No. 5,737,547 hereafter 
referred to as Zuravleff). 

Larson discloses (as previously discussed) claim 18 (upon which claim 22 is 
dependent 

Larson does not disclose expressly "...the queue execution modes include a 
higher priority mode associated with a first queue and a lower-priority mode associated 
with a second queue." 
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Zuravleff discloses, "Each of these pending sub-queues is assigned a unique 
priority level. In the simplest implementation of this multiple-priority version of the non- 
blocking load buffer, illustrated in FIG. 9(b), there are two pending sub-queues 214 0 and 
214i for a peripheral device with sub-queue 21 4 0 being assigned a high priority and 
sub-queue 214i assigned low priority" (column 10; lines 50-56; FIG. 9 (b) elements 214 0 
and 214^. As apparent from the above-cited FIG. 9(b), "sub-queues" are, in fact, 
separate, functional queues. Zuravleff further discloses, "the priority level may be 
identified by adding a priority tag to the memory transaction. This priority tag is used to 
channel the memory transaction into the pending sub-queue with matching priority 
level..." (column 11, lines 10-13). 

Larson and Zuravleff are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to assign high priority to a read queue and a low priority to a write queue, 
or vice versa. 

The motivation for doing so would have been obvious since Larson does 
disclose, "High priority requests are used very infrequently, such as when a request 
needs immediate processing. Low priority requests represent the large majority of 
memory access requests..." (column 2, lines 5-9). ). Larson also teaches, "the request 
queue may include both high priority and low priority requests, which have separate 
priority and ordering rules." (column 2; lines 3-5; FIG. 1, element 214) Since high 
priority requests (or commands) and low priority requests (or commands) "have 
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separate priority and ordering rules" it would be natural and obvious to split them into 
separate queues. Furthermore, Zuravleff teaches, (column 11, lines 40-53) "Figure 3 
(b) illustrates memory latency for the multiple-priority non-blocking load buffer. In this 
example, processor B's memory transactions are assigned a higher priority than 
processor A's memory transactions. Therefore, transaction B2 is delivered to the 
memory before transactions A2 and A3 even though the request to begin transaction B2 
arrived at the non-blocking load buffer after requests A2 and A3. As a result, the latency 
for transaction B2, t B 2 is less in Figure 3(b) than t B 2 in Figure 3(a), which illustrates a 
non-blocking load buffer that does not offer the benefit of multiple-priority scheduling. 
Using the multiple-priority version of the non-blocking load buffer, Processor B spends 
less time stalled waiting for transaction B2 to complete as illustrated by the comparison 
in Figures 3(a) and 3(b)." 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Zuravleff before him/her for the 
benefit of having tags that identify commands (read or write) to either a high priority 
queue or low priority queue (queue execution mode) to obtain the invention as specified 
in claim 22. 

With respect to claim 23, Larson teaches in column 2, lines 46-50, "The read and 
write age tags (plural, i.e. more than zero) may themselves be stored in separate read 
and write age queues or FIFOs included within the pipeline controller circuitry." 



Application/Control Number: 10/608,252 Page 27 

Art Unit: 2189 

The examiner interpreted this claim to mean a first queue (or mode) with more 
than 0 tags stored and a second queue (or mode) with more than 0 tags stored in it. 



Claim 24 is rejected under 35 U.S.C. 103(a) as being obvious over Larson (U.S. 
Patent no. 6,321,233) in view of Morrow (U.S. PG Pub No. US 2003/0046472 hereafter 
referred to as Morrow). 

Larson discloses (as previously discussed) claim 18 (upon which claim 24 is 
dependent). 

Larson does not disclose expressly that, "...the controller is operatively coupled 
to communicate with a host through a serial ATA bus." 

Morrow discloses, "...the enhanced converter/controller device for the purposes 
of offloading instructions to the platform central processing unit. The intermediate off- 
loading instructions electrical interface typically comprises a standard interface 
connection, such as. ..Serial ATA. ..bus interface." (Morrow page 5; [0066]; FIG. 3, 
elements 74,82) Furthermore, FIG. 3 element 72 of Morrow teaches an "enhanced host 
system" to which the controller communicates. 

Larson and Morrow are analogous art because they are from the same field of 
endeavor, that being ordering or controlling memory commands. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to define memory access (pending commands with tags) to communicate 
with a host over a serial ATA bus (widely used for disc controllers). 
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The motivation for doing so would have been obvious based on the following 
reference from Morrow: " [0066] The intermediate off-loading electrical interface 82 and 
intermediate protocol support logic 80 provides and additional interface, either logical or 
physical, to the enhanced converter/controller device 74, for purposes of offloading 
instructions to the platform central processing unit 18. The intermediate off-loading 
electrical interface 82 typically comprises a standard interface connection 82, such 
as... Serial ATA" (Morrow page 5; [0066]; FIG.1 elements 82, 80, 74, 18). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention having the teachings of Larson and Morrow before him/her for the 
benefit of having a controller that communicates to a particular host through a serial 
ATA bus to obtain the invention as specified in claim 24. 



Allowable Subject Matter 

Claims 14 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The primary reasons for allowance of claim 14 in the instant application is the 
combination with the inclusion in these claims the limitation of while the received 
commands are both still pending, assigning a third one of the tags to a third- 
received one of the commands; and (a4) after the assigning steps (a1) - (a3) are 
completed, completing the first second, and third received commands . 
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Claim 15 depends upon the instant claim, and is allowable for at least the 
reasons set forth supra with respect to same. 

Claims 16 and 17 may be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

The primary reasons for allowance of claim 16 in the instant application is the 
combination with the inclusion in these claims the limitation of assigning a second 
standard queue tag to a third-received one of the commands while the received 
commands are both still pending, the third-received command being a standard 
write command; assigning another tag to a fourth received one of the commands 
while the third received command is still pending . As discussed supra, the 
examiner interprets "the received command" in claim 16, limitation (c) to identify "a 
second-received one of the commands." 

Claim 17 depends upon the instant claim, and is allowable for at least the 
reasons set forth supra with respect to same. 

The prior art of record neither anticipates nor renders obvious the above-recited 
combination. 



IMPORTANT NOTE : 

If the applicant should choose to rewrite the independent claims to include the 
limitations recited in claim 14, the applicant is encouraged to amend the title of the 



Application/Control Number: 10/608,252 Page 30 

Art Unit: 2189 

invention such that it is descriptive of the invention as claimed as required by sec. 
606.01 of the MPEP. Furthermore, the Summary of the Invention and the Abstract 
should be amended to bring them into harmony with the allowed claims as required by 
paragraph 2 of sec. 1302.01 of the MPEP. 

As allowable subject matter has been indicated, applicant's 
response must either comply with all formal requirements or specifically 
traverse each requirement not complied with. See 37 C.F.R. § 1.111(b) 
and § 707.07(a) of the M.P.E.P. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Horace L. Flournoy whose telephone number is (571) 
272-2705. The examiner can normally be reached on Monday-Friday 7:00 AM to 4:30 
PM (ET). 



Application/Control Number: 10/608,252 



Page 31 



Art Unit: 2189 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Sparks can be reached on (571) 272-4201. The fax phone numbers for 
the organization where this application or proceeding is assigned is (703) 746-7239 

Information regarding the status of an Application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or PUBLIC PAIR. Status 
information for unpublished applications is available through Private Pair only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 



2100. 
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